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Created in 1941, the Forest Farmers Asso-
ciation is a proactive, progressive and hard-
hitting grassroots organization of timberland
owners - large and small - who own and oper-
ate over 45 million acres of timberland in 1 7
Southern states. With active members in ev-
ery timbered county in the South, it is the
only organization created for the specific pur-
pose of speaking for Southern timberland
owners at local, regional and national levels.

Forest Farmer (SSN-00 15-7406) is pub-
lished six times a year by Forest Farmers As-
sociation, Inc. (Publication number 204940)
Second class postage paid in Atlanta, Geor-
gia and at additional mailing offices. Subscrip-
tion to Forest Farmer is offered only with as-
sociation membership. Dues range upwards
from $40, which includes $15 per year for
magazine subscription. Postmaster send ad-
dress changes to Forest Farmer, P.O. Box
95385, Atlanta, GA 30347. Phone: 404/325-
2954, fax: 404/325-2955. Allow 4-6 weeks
for change to become effective. Please in-
clude address label.
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Back Burning:
Alternative to Traditional
Precommercial Thinning

If we haveto use
precommercial thinning,
why not lower the cost?

Dr. F. Thomas Lloyd, Project Leader
and

Dr. Thomas A. Waldrop, Research Forester

ilThere its seeds fall onbareground
in full sunlight,loblolly pineusu-
ally hasno trouble reestablish-

ingitselfafteraharvest.Unfortunately,from
aneconomicviewpoint, this naturalregen-
erationprocessis often toosuccessful,re-
sulting in overstocking.Speciessuch as
pinesthatregenerateprimarily fromseed(as
opposedto sproutsor advancedseedling
reproduction)canproducetoomany seed-
lings. Years with bumperseedcrops, can
yield asmanyas 50,000pine seedlingsper
acre,whereonly 1.000to 2,000are
desirable.

If timberprofits are important
landmanagementobjectives,then
densepine standsshould be
thinned when they are young.
Thinningconcentratesgrowth on
the treesleft behindand reduces
the time they take to grow to a
merchantablesize. Unfortunately,
this kind of thinning, called
precommercialthinning,produces
no incomebecauseit mustbedone
before any of thetreesarelarge
enoughto be merchantable.To
maximizeprofits, landownerscan
either take preventiveactions to
avoidovercrowdingor lowerthin-
ning costsfor standsthat are al-
readytoo dense.

Preventing Over-Crowding
Thethreefactorsthat influencethenum-

berof pineseedlingsa sitewill produceare
the quality of thesite, the size of the seed
cropeachyearandthe seasontheprevious
standwasharvested.The influenceof site
quality issimple.Loblolly pineseedlingsare
betterableto competewith hardwoodson
dry infertilesitesthantheyareonmoist fer-

Pine-Hardwood Research Unit, USDA Forest Service,
Southern Research Station, Clemson, SC

tilesites. If weweretomovefrom apoorsite
to sitesof increasinglybetterquality, we
would observefewerpines in theregenera-
tion mix andmorehardwoodsas the hard-
woodsout-competethe pines.However, it
is difficult to recognizethe site-quality
threshold beyondwhich pine seedling
stockingreachesacceptablelevels. Obser-
vant landmanagerscandevelopa “feel” for

this thresholdbasedon experiencein their
geographicarea.Also, the Departmentof
ForestResourcesat ClemsonUniversityhas
researchresultsthatshowhowtouseinfor-
mationon soil, landshapeandtopographic
position to identify the thresholdwhere
pineswill begintolosethecompetitivebattle
with hardwoods.

The secondfactor that influencespine
seedlingdensityis thesize of thepineseed
crop.While a few formulasareavailableto

predictcropsize, experiencedlandmanag-
ersfamiliar with the regioncandevelopa
fairly accuratepreharvestestimateby esti-
matingthenumberofpinetreesandthenum-
berofmatureconesin thestand.Identifying
theextremesofeitherpineseedcropfailure
orabumpercropwill helpdeterminethebest
yearto harvest.Schedulingharvestsbased
on the expectedseedcrop andsite quality

canreducetherisk of havingtoo
few or toomanypineseedlings.

Studiesatthe USDAForestry
SciencesLaboratory in Athens,
Georgia,showthe importanceof
the third factor,theseasonofhar-
vesting. On poor- andmedium-
quality Piedmont sites, winter
harvestingproducedmore pine
seedlingsthansummerharvesting
for two reasons:first, themature
trees had just droppedtheir
seeds; and second, logging
skiddershelpedscarify the site
(exposethesoil), thus improving
seedgermination.Whenharvest-
ing took placein summerafter
seedshad germinated,skidders
destroyedmany new seedlings,

helpingtoreduceseedlingdensity.TheAth-

Two studiessuggestthat

the cost of precommercialthinning

can be reduced with low-intensity

prescribedburning.

Aforesterworksin acrowdedloblolly standthat is readyfor a
precommercialback-burnthinning.
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ens study also showedthat when some
unmerchantableresidualtreesareleft stand-
ing, their shadecausesfewerpineseedlings
to develop.

PrecommercialThinning
When Pines Are Too Dense

Numerousstudieshaveshown that
precommercialthinningof naturalloblolly
pine stands is a sound investment.Two
methodsofprecomrnercialthinningarecom-
mon.The first, calledmechanicalthinning,
usesheavyequipmentto mow wide strips,
leavingnarrow stripsof pine or pine and
hardwoodsaplings. The secondmethod,
called hand thinning, entails the use of
string-trimmer-typesawsto cutall treesex-
ceptthosepreselectedfor sizeandspacing.
Handthinninggetsthe bestresultsbecause

Backingfires areslowerand
moreexpensivethanotherfiring

methods.However,theyare
effectiveandtheircost is a fraC-

tion (5 to 15 percent)ofthecost
of mechanicalthinning or

hand thinning.

it leavesan optimumnumberof desirable
treespecies;thesetreesare evenly spaced
for bettergrowth.

Althougheconomicanalysesshowgood
returnsfrom both of thesethinning meth-
ods.thecostsarerelativelyhigh. Manyland-
owners cannotafford this investment.
Othersarereluctantbecausetherearerisks
that cannegateor postponethe return on
theirinvestment.Perhapslandownersmight
bemorewilling to taketherisk if thecostof
precommercialthinningwas lower.

Two studies(oneeachatUSDA Forestry
SciencesLaboratoriesin Macon.Georgia,
and Charleston,South Carolina)suggest
thatthecostof precommercialthinningcan
be reducedwith low-intensityprescribed
burning.Becauseofthenaturalcharacteris-
tic of southernpinesto developa rangeof
sizes(ground-linediameterandheight)early
in standlife (by agethreeto six), carefuluse
ofbackingfirescansuccessfullythin dense
stands.Burning kills manysmall treesbut
spareslargertrees.Thelargesttreesare of-
tenundamaged.Theywill laterbecomethe
croptrees.Resultsofthesetwo studiesshow
that backingfireskill very few pinesaplings
with groundline stemdiametersover 1.5
inches.Belowthis thresholdsize,thesmaller

asapling,thegreaterits probabilityofbeing
killed. Backingfiresareslowerandmoreex-
pensivethanotherfiringmethods.However,
theyareeffectiveandtheircostis a fraction
(5 to 15 percent)of thecostof mechanical
thinningor handthinning.

Thetiming of burning is critical, butde-
pendsmoreon treesize thantreeageor the
season.The idealtime for burning is when
enoughtreesreach1.5 inchesindiameterat
the ground line to leave a fully-stocked
stand.Early testsof burningin standswith
treeslarger than 1.5 inchesat the ground

line were unsuccessfulbecauseloxv-inten-
sity fires did not kill enoughtrees. In the
Charlestonstudy,thestandswerefouryears
old. However, thebestagefor burning can
beasyoungasthreeyearsoras old aseight
yearsaslong assufficientnumbersoftrees
are 1.5 inchesin groundline diameter.As
might be expected,fires this closeto the
crownsof young treeswill scorch the
needles.It looksbad,butscorchingusually
doesnotkill pines.Themain determinantof
survival is groundline stemdiameter.

Continued on page 18
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Although theseresults are promising,
widespreadapplicationawaitsfurthertest-
ing underarangeofconditions.Landman-
agerswho havetrainingandexperiencewith
prescribedfirecanplay an importantrole in
testingthis methodby applyingit in limited
areas.

Economic Analyses
The Charlestonstudy applied five

precommercialthinningtreatmentsinclud-
ingburningandhandthinningto verydense
stands(8,000to 12,000pines saplingsper
acre)atagefour.Treegrowthwasmeasured
until ageeightwhenmostof the treeswere
uprootedby HurricaneHugo. Economic
analyseswere conductedby projecting~he
eight-year-oldstandsforward to age 30.
Growthprojectionsandeconomiccompari-
sonsweredonewithGATWIGS,acomputer
growthsimulationmodel developedat Au-
burnUniversity.GATWIGS isbasedon data
collectedby the USDA ForestServiceFor-
estInventoryandAnalysisunit inAsheville,
North Carolina.The resultsfrom the burn-
ing andhandthinningtreatmentsfollow.

Cost estimates(publishedin Forest
FarmerManual)wereS1.97peracreforpre-
scribedburningand$54.00peracreforhand
thinning.Averagereturnswere$148.00per
1,000boardfeet(Scribner)forpinesawrim-
herand$14.90percordfor pinepulpwood.
Comparisonsweremadeonthebasisof in-

The ideal time for burningis
whenenoughtreesreach1 .5

inchesin diameterat the
groundline to leavea fully-

stockedstand.

ternalratesofreturn(IRR) andnetpresent
value(NPV). IRR is similar to the interest
rate (compoundedannually) that canbe
earnedfrom eachdollarinvested.NPV isthe
total valueof eachstandin the future, but
expressedin today’s dollars.NPV wascal-
culatedby applying 4- and 8-percentdis-
counts to the total valueof the standsat
age30 backtoagefour, to coincidewith the
treatments.Thepurposeoftheseeconomic
comparisonswas to comparethe two thin-
ning treatments,notto predictactualincome.
It would beamistaketo comparetheseval-
ueswith thoseof otherforestry operations
or othertypesof investments.

Precomrnercialthinningby burningand
by handthinningproduceddifferenttypes
of stands.Burning reducedstanddensity

to2,850stemsperacrewhile handthinning
left only 675 stemsperacre.Burnedstands
were consideredto be somewhatover-
stocked,butnot enoughto needadditional
thinning. Growth projectionsto age30
showedthat burnedstandswould yield 7.8

The economicanalysis

showedthat bothburning
and handthinning were

goodinvestments.Burning
gavethehighestIRR (202

percentversus1 3.0
percentfor handthinning),

suggestinga greaterreturn
on eachinvesteddollar.

mbf (Scribner)of pine sawtimberper acre
and 19.7 cordsof pine pulpwoodand that
hand-thinnedstandswouldyield 8.7mbfof
pine sawtimberperacreand25.3 cordsof
pinepulpwood.

The economicanalysesshowedthat
both burningandhandthinningweregood
investments.Burninggavethe highestIRR
(20.3percentversus13.0 percentfor hand
thinning), suggestinga greaterreturnon
each investeddollar. Both methodsgave
positivenet presentvaluesindicating that
theyare betterchoicesthan not thinning at
all. Thethinnine methodwith the greatest
NPV (indicatingthemostprofit) depended
on the discountrate used.At a discount
rateof4 percent.theNPV for standsthinned
by handwas S512.91peracre,ascompared
to $487.71 for standsthinnedby burning.
At thehigherdiscountrateof8 percent,hand
thinnine increasedstandvalue (NPV =

5 148.87peracre~butnot asmuchasburn-
ing(NPV = $171.97peracre).Thelow cost
of burning,combinedwith the higherdis-
countrate, madeadditional investmentin
hand thinning unnecessary.

Summary
Precommercialthinningofyoung dense

loblolly pine standscanbe a goodinvest-
ment.Handthinningis expensivebutit en-
suresthat the best treesand the optimum
numbersoftreesareleft standing.Prescribed
burning looks promisingand is much less
expensivethan hand thinning. However,
burningallowsvery little controloftreespac-
ing, andits applicationissomewhatrisky. It
remainsfor landmanagersknowledgeable
in the methodsof prescribedburningto re-
finethis promisingfield application. 4~
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des.universities,environmentalgroupsand
industryhaveassembledto dojustthat.The
Committeefor Reforestationto AchieveSus-
tainableDevelopmentin the LowerMissis-
sippi River Alluvial Plain is planning a
comparisonof the economicand environ-
mentalbenefitsof alternateland usessuch
as row crops,pastureandforests.

Theeconomicanalysisfor agriculturewill
includedifferentcropyieldsunderdifferent
floodingsituationsandsubsidylevels.Eco-
nomic analysisfor reforestationwill include
traditionalbenefitssuchastimberandhunt-
ing leases,butwill also evaluatetheability
of reforestedareasto store carbon. The
UnitedStatessignedan internationaltreaty
in 1992requiringthenationto limit carbon
dioxideemissionsto 1990levelsby theyear
2000. TIlis goal will be difficult to achieve
andwill require innovativemeasures.One
approachis to provideeconomicincentives
for activities that removecarbon dioxide
fromtheatmosphere.Reforestationdoesjust
that, removescarbondioxide from the air
andstoresit inwood.Payinglandownersto
grow forestsfor carbonstoragemay seem
far-fetchedtoday,butpolicy makersarese-
riouslyconsideringit. However,theamount
ofeconomicreturnalandownermight real-
ize fromthis initiative is uncertainat present.

Perhapsthe biggestfactor preventing
wetland reforestationis the long interval
betweenthe investmentincurred during
plantingandthereturnfrom timberharvest
- typically morethan 30 yearsfor bottom-
landhardwoodspecies.A researchanddem-
onstration project underwayin Sharkey
County,Mississippiaddressesthis problem.
Researchersandmanagersfrom forestin-
dustry.governmentagencies,andacademia
arecomparingdifferentreforestationmeth-
ods.includingdirectseedingacorns.plant-
ing oak seedlings,and a nursecrop of
cottonwoodandoak.Thenursecrop is not
a new silvicultural technique,just one that
hasseldombeenusedin the United States.

The nursecrop ideacame from Crown
Vantage,whohaveusedit in theirlandowner
assistanceprogramfor caseswherethe land-
owner wantedto createan oak forest on
marginalfarmlandbutneededaneconomic
returnsoonerthan the oaks couldprovide.
In the SharkeyCounty nursecrop demon-
stration. cottonwoodwas plantedat a 12-
by 12-foot spacingandboth herbicideand
mechanicalcultivationare being usedto
control weeds.After two growing seasons
Nuttall oakwill be plantedat 12-footinter-

vals betweenalternatingcottonwoodrows.
Researchfrom the ForestService~sSouth-
ern Hardwood Laboratoryhas sho\vnthat
cottonwoodcanyield over20 cordsofwood
by age10. In thenursecroptechnique.cot-
tonwoodcaneitherbethinnedatage10 and
theremainderleft for sawlogsorcanbecom-
pletely harvestedto releasethe oaks. The
nursecrop techniqueis good economically
becauseitprovidesearlyincome\vhile main-
tainingthe long-termobjectiveofestablish-
inganoakforest.It is alsogoodecologically
becauseit rapidlyprovidestheverticalstruc-

ture neededby many forest-dwellingani-
mals.espec~aIlvbirds.

Today, farmersand forestersare not sit-
ting aroundwringing their lands and be-
moaningthe lossof wetlands.Instead.they
are out with their tractorsanddibble bars
plantinetrees. Reforestationcan restore
n~anvecological functionsthat makewet-
landsspecial.while producingforestprod-
ucts thatarevital to our economy.

is the art of

knowing natur&s way
of turning forests.
clean air, and pure
water into life-
sustaininghabitat.
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